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MCNP Verification & Validation     (1)

Verification Suites

¥ REGRESSION
Ð Run by developers for QA checking 

¥ VERIFICATION_KEFF
Ð Analytic benchmarks,  exact solutions for k eff

Ð Continuous -energy  &  multigroup

¥ VERIFICATION_GENTIME
Ð 10 benchmarks for  reactor kinetics parameters

¥ KOBAYASHI
Ð 6 void & duct streaming problems, with point 

detectors, exact solutions

¥ Ganapol Benchmarks
Ð Exact, semi -analytic benchmark problems
Ð Fixed source,   not criticality

¥ Gonzales Benchmark
Ð Exact analytic benchmark with elastic scatter, 

including free -gas scatter
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MCNP Verification & Validation     (2)

! "/0'0>(?0'@%A(?0,('0-+%&)0'.*%B0'C%D#EFGH4AIIIJ=
" A32IE3KIL#M"6IKMDNKD#EDE
" OPI&$D6

! 6.*)?'*%D#EFGH4
AIIIJ=%0QR/-S.,%
T-/U
" $)%-S./(??

$5 4&L2
" PD5%-S./(??%%

PD5 4!DK
" !IN
" ID5
" 9:: 5 4!DK 4F3&K

! $/.?0Q0+(/@%
/.*)?'*%T-/%-'C./%
*./0.*%(RR.(/%'-%
V.%(>>.R'(V?.

!"#$% &'()'
*+!,!

,-.)/0 123345' ,-.)/0 1233346
!"#$% &'()*+($

,-.$
,-.$
#/0

!"#$% &'()*+($
,-.

,-.$
#/0

2+73.+83(-9*:389,;8,-.,. 55< 64=> 64<<<= 6466?< 64=5 64<<@A 6466?@
BC3!D,: 5565 64E= 54665E 6466E> 64EA 54666? 6466EA
BC3!D,:F'D" >A> 64<E 5466A> 6466EG 64<G 5466?G 6466@@

!"#$%&'()%*+,-.% 12 3452 645677 545652 3468 645692 545659
!"#$%&'()%*+.&/ 29 5422 645585 5455:8 5471 64551; 545521
!"#$%&'()%*+$-0 6:9 5428 64558: 54558: 5487 54;;;; 545587

BC3!D,:F'C,H ?@A 64GE 54665A 6466GG 64A? 54666< 6466GE
!"#$%&'()"&* +,-.% 32 64:5 645681 545582 64:7 6456:6 545588
!"#$%&'()"&* +.&/ 327 5483 64555; 545586 5485 54;;;; 545586
!"#$%&'()"&* +$-0 ;1 5487 645555 545587 548; 54;;;9 54558;

BC3!D,:F'I3; E? 64E6 5466?G 6466A6 64A5 54665@ 6466G@
BC3!D,:F'3,H 5? 64=? 5466>= 6466?@ 64?> 54666G 6466??
BC3!D,:F'7,H >6< 64>@ 64<<<G 6466>@ 64>@ 64<<<= 6466>E
BC3!D,:F'>??H 5G@ 546A 64<<A= 646566 545@ 64<<?< 64656>

!"#$%&'()122*(),-.% +/"&'. ; 5435 54;;;: 545535 5411 54;;76 545562
!"#$%&'()122*().&/ +34$/ 65 543: 54;;93 54556; 5467 54;;;1 545567
!"#$%&'()122*()$-0 +#5/&' 11 6473 54;917 5455:2 64;; 54;95; 5455:2
!"#$%&'()122*()$-0 +/"&'. 652 5497 54;;;; 545597 54;3 54;;76 545599

! &..%WJ%3?B0+%R/.*.+'('0-+
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MCNP Verification & Validation     (3)

! &)=>/0'0>(?%!)?'0@?0>('0-+%A(?0,('0-+%&)0'.
! B-/C0+D%E0'F%#G#49%HIJ%3/'F)/K%IJ%L)'>F0+*-+%.'%(?JM%'-%(**.N=?.%

'-D.'F./%0+@)'*%(+,%@-*'4@/->.**0+D%*>/0@'*
" 3+%()'-N('.,%O(?0,('0-+%*)0'.%0*%'F.%)?'0N('.%D-(?
" &0N0?(/%'-%'F.%.*'(=?0*F.,%APA%*)0'.*K%>(+%=.%)*.,%'-%,.'./N0+.%0QR

! #$%&'()*+$,-./0($,(12+(3-4&5(/)6&()7(-08)9.(3$,(./&5&(8,$1*&05
! :29*&),(%).)(9/)7+&5(;<:=>?@ ABCCDE(F((<:=>?@ABCCCDGH(0)I&()(%-33&,&79&
! >-55-$7(0$%&*5(*-I&(#JK>()7%?$,(>L<MN(9)7(1&(25&%

! S+%TU7;%'F0*%@/-V.>'%=.D(+R%
" 2--C0+D%('%W.6$ 4#0K%W.6$ 4B%(+,%&"6 ! $%=.+>FN(/C*
" $(@./%*)=N0''.,%'-%'F.%9X7;%3,O(+>.*%0+%#)>?.(/%#-+@/-?0Q./('0-+%

Y.>F+-?-DZ%(+,%$-?0>Z%"-+Q./.+>.%9X7;K%B0?N0+D'-+%#"
! ODND(N,./2,'(KD<D(L-5-7+'(OD=D(P2.9/-75$7'(NDQD(K9R8)%&7'(LDKD(@)/,)7 '(SB)*-%).-$7(

$3(K#:TU(V5-7+(R219,-.-9)*(@&79/0),I(<48&,-0&7.5W(;XNAVL AEYAZ[[\G HD
" $/.*.+'.,%('%9X7;%3#&%B0+'./%!..'0+DK%[/?(+,-%T2K%H23456 47; 4:X<8; M

! ")//.+'?Z%E-/C0+D%-+%()'-N('0+D%'F.%.\.>)'0-+K%@-*' 4@/->.**0+D%
(+,%,->)N.+'('0-+%-Q%'F.%*)=>/0'0>(?%N)?'0@?0>('0-+%=.+>FN(/C*
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5*./%&)==-/'>
?/(0+0+@%A%
B,)C('0-+
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5*./%&)==-/'%>%?/(0+0+@

! 5*./%*)==-/'
" !"#$%A-/)B% 45*./ 4@/-)=C%D.@0++./*%>%.E=./'*C%%%%F%7<GG%B.BD./*
" !"#$%H.D*0'.
" !"#$%6.I./.+J.%"-KK.J'0-+C%%%L%MGG%'.JN+0J(K%/.=-/'*
" &)BB./%*'),.+'*%%%O5#!C%%!P?C%%!0JN0@(+C%%6$PC%%Q/.@-+%&'R
" S0/.J'%*)==-/'%(T(0K(DK.%I-/%23#2%#"&%S0T0*0-+

! "-+I./.+J.*%>%U-)/+(K*
" #)J &J0%V+@C%%3++(K*%-I%#)J V+C%%$/-@%#)J V+C%%U"??C%%.'JW
" !>" 49G7<C%P"#"49G7<C%$XY&Q649G7ZC%P"??9<C%#"&S49G7MC%6$&S 49G7;

! #$%&'()* +,'-.$//'012314'567$%891'$%4'05-.'.01':11.8%7'8%';$%.$'<1='>#
" 3#&%%[C%2(*%\.@(*C%&(+%A/(+J0*J-C%H(*N0+@'-+C%$N0K(,.K=N0(%[
" QV"S]#V3%&)D 4@/-)=*%OI-/B./K^%_+-`+%(*%VE=./'%a/-)=*R

! #.`%&a 4Z 5%'?;.$.8-.8@$2'.1-.-'/56'48$7%5-8%7'/8--85%'-5A6@1'@5%B1671%@1'
$%4'A%416-$:328%78%'#5%.1')$625'@68.8@$28.&'@$2@A2$.85%-C

! D14'E&'<5661-.'F65G%'$.'DH>D

! P+'/-,)J'-/^%O(+,%P+'./B.,0('.C%+.`%0+%AY78R%!"#$%"K(**.*
" a.+./(KK^%N.K,%-+*0'.%('%23#2%FZ%'0B.*]^.(/
" 3K*-%+.`%0+%AY78C%'.(JN0+@%JK(**.*%('%QV"S]#V3%Fb%`.._*]^.(/
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>/(0+0+?%@%A,)B('0-+

! &.+*0'0C0'D45+B./'(0+'D%!.'E-,*%F-/%#"&%G(H0,('0-+
" 74,(D%BH(**I%('%JKA%*0'.*I%L-0+'%.FF-/'%M0'E%K6#2%N&6&%0+%OP7;Q
" >E.-/DI%$/(B'0B.I%!"#$R 4SE0*T./%@%&"32A4>*)+(U0 4>*)/F./

! "/0'0B(H0'D%"(HB)H('0-+*%M0'E%!"#$R
" =4,(D%BH(**%M0'E%E(+,*4-+%.V(UTH.*
" 23#2%%9VWD.(/I%-'E./%JKA%*0'.*%-+%/.X).*'%NP479%0+%OP7;Q

! !-+'.%"(/H-%B-)/*.%('%5+0C./*0'D%-F%#.M%!.V0B-
" 74*.U.*'./%BH(**%F-/%*.+0-/%)+,./?/(,*%@%+.M%?/(,%*'),.+'*
" Y+BH),.*%*-U.%*'),.+'*%0+%23#2%#"&J%0+'./+%T/-?/(U
" >E.-/D%@%T/(B'0B(H%!"#$%)*(?.I%.UTE(*0*%-+%B/0'0B(H0'D%T/-ZH.U*
" 2.B')/.%+-'.*%(/.%-+%'E.%!"#$%M.Z*0'.I%0+%6.F./.+B.%"-HH.B'0-+

! 3,C(+B.,%!-+'.%"(/H-%B-)/*.%('%5+0C./*0'D%-F%#.M%!.V0B-
" 74*.U.*'./%BH(**%F-/%?/(,)('.%*'),.+'*
" 3H*-%T/.*.+'.,%('%23#2%'-%!-+'.%"(/H-%,.C.H-T./*
" 3,C(+B.,%@%0UT-/'(+'%'-T0B*I%+-'%F-)+,%(+DME./.%.H*.
" 2.B')/.%+-'.*%(/.%-+%'E.%!"#$%M.Z*0'.I%0+%6.F./.+B.%"-HH.B'0-+
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6=>%?-/@%0+%$/-A/.**
3)'-B('.,%3CC.D./('0-+%=%"-+E./A.+C.%F.*'0+A

GBH(C'%-I%J)'D0./*%-+%#"&%K(D0,('0-+%(+,%5&2*
!(CL0+.%2.(/+0+A%!.'L-,*%)*0+A%#)CD.(/%>('(%&.+*0'0E0'0.*

"-//.D('.,%M0**0-+%!)D'0HD0C0'N%0+%"/0'0C(D%=%&)OC/0'0C(D%&0B)D('0-+*
6.A0-+ 4P0*.%&.+*0'0E0'0.*%I-/%#"&%K(D0,('0-+
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&'),.+'%!.+'-/0+>%'-%&)??-/'%6@A%B-/C

! 23#2%$-*',-D*%EF-'G%D-+H./'.,%'-%*'(II%+-JK

" "-L0+%M-*.N O(L?G(%P.'G-,*Q%I0**0-+%P('/0RQ%.'D

" S0P%T)/C.%OC./+.L%,.+*0'N%.*'0P('-/%'(LL0.*Q%G.'./->.+.-)*%D-P?)'0+>

! &)PP./%0+'./+*%@%U/(,)('.%6.*.(/DG%3**-D0('.*

" 5#!V A(+%S0PP-+*%OI0**0-+%+.)'/-+%P)L'0?L0D0'N

" 5#!V T-FF0%60.,.L%O/.>0-+ 4J0*.%*.+*0'0H0'0.*

" W/.>-+%&'V $(H.L%U/.DG(+)C O(+(LN'0D%F.+DGP(/C*Q%P(DG0+.%L.(/+0+>

! W'G./

" &#2X5#!V &G(J+%Y.+,./*-+% O*?(/*.%I0**0-+%P('/0R%
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6>?%@3)'-A('.,%3BB.C./('0-+%>%"-+D./E.+B.%F.*'0+E

! "-AGC.'.CH%()'-A('.%#"&%B/0'0B(C0'H%B(CB)C('0-+*

" 3BB.C./('.%B-+D./E.+B.%-I%I0**0-+%*-)/B.%>%J4.II.B'0D.

" &'('0*'0B(C%'.*'0+E%I-/%B-+D./E.+B.

" 3)'-A('0B(CCH%*K0'BL%'-%(B'0D.%BHBC.*

" F.*'*%-+%(,.M)('.%+)AN./%-I%+.)'/-+*OBHBC.

! &..%PQ%R/-K+%G/.*.+'('0-+

*'(N0C01('0-+
(BB.C./('0-+S
()'-B-+D./E.

('%BHBC.%:7

(B'0D.%BHBC.*S
*'(+,(/,%G-K./%0'./('0-+

0+0'0(C%NC-BJS
�� *-CD.%PA('%

TT U.II%@'/(BJC.+E'L%@+.)'/-+*
TT U.II%@I0**0-+%A('/0V
TT U.II%@B)A)C('0D.S%+.)'/-+*

TT W%@+.)'/-+*
TT W%@I0**0-+%A('/0V
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6=>%? @AB(C'%-D%E)'F0./*%-+%#"&%G(F0,('0-+%(+,%5&2*

! &..%HI%3FJ0+%B/.*.+'('0-+
5&2%>0DD./.+C.K%

"#$%&'()*+,-./,& 0 #$%&1**&2'/)34156, "

7+&4'81*, 9:999;<

7+&.(-=', 9:99;>?

7+&,.*+8-./, 9:999;@

AB#&4'81*, 9:999C9

AB#&.(-=', 9:99;9D

AB#&,.*+8-./, 9:99>9E

! @AB(C'%-D%.LCF),0+M%
N.+COA(/P%-)'F0./*%-+%#"&%
G(F0,('0-+

! !0+0A(F%,0DD./.+C.%0+%
N(*.F0+.%5&2%JO.'O./%
-)'F0./*%(/.%0+CF),.,%-/%
.LCF),.,

! #.0'O./%A.'O-,%0*%
C-+*0*'.+'FQ%C-+*./R('0R.S%
,.B.+,*%-+%*Q*'.A%

TO0*B./%U(*.F0+.%5&2%
D-/%$)%(+,%VW5%&Q*'.A*
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6=>%? !(@A0+.%2.(/+0+B%=%#)@C.(/%>('(%&.+*0'0D0'0.*

! #)@C.(/%,('(%*.+*0'0D0'E%F/-G0C.*%,.*@/0H.%A-I%(%@/0'0@(C%*E*'.J%
,.F.+,*%-+%'A.%+)@C.(/%,('(

! K).*'0-+L%M*%0'%F-**0HC.%'-%)*.%!(@A0+.%2.(/+0+B%(CB-/0'AJ*%(+,%
+)@C.(/%,('(%*.+*0'0D0'E%F/-G0C.*%'-%,.'.@'%A0,,.+%F(''./+*%0+%'A.%
+)@C.(/%,('(N%%%%O&..%$P%Q(C-) =%!P%60*0+B%F/.*.+'('0-+R

! "C)*'./0+B%@(+%H.%)*.,%'-%G0+,%0+A./.+'%/.C('0-+*A0F*%0+%'A.%,('(
" SHT.@'*%0+%'A.%*(J.%@C)*'./%(/.%*0J0C(/%'-%.(@A%-'A./
" 5*.,%'-%G0+,%B/-)F*%-G%H.+@AJ(/U*%'A('%A(D.%*0J0C(/%*.+*0'0D0'E%F/-G0C.*
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6>?%@"-//.A('.,%B0**0-+%!)A'0CA0D0'E%0+%"/0'0D(A0'E

! B-/%+)DA.(/%+-+C/-A0F./('0-+%(+,%*(F.G)(/,*%+..,*H%'I.%D-//.A('.,%F0**0-+%
J)A'0CA0D0'E%J-,.A*H%"K!B%(+,%B6LM3H%(/.%0+%!"#$NO9
" B-/%F0P.,4*-)/D.%C/-QA.J*%-+AE%R,0*(QA.,%F-/%S"T?L%D(AD)A('0-+*U

! V).*'0-+W%X-Y%,-%'I.*.%J-,.A*%0JC(D'%D/0'0D(A0'E%D(AD)A('0-+*Z
" !)A'0CA0D0'E%,0*'/0Q)'0-+%-F%+.)'/-+*%(+,%G(JJ(%/(E*
" !)A'0CA0D0'E4,.C.+,.+'%.+./GE%*C.D'/(
" 3+G)A(/%.J0**0-+%F/-J%F0**0-+%F/(GJ.+'*
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6=>%? 6.@0-+4A0*.%&.+*0'0B0'0.*%C-/%#"&%D(E0,('0-+

! &'(+,(/,%*.+*0'0B0'F 4)+G./'(0+'F%H.'I-,*
" J(*.,%-+%*.+*0'0B0'F%K/-C0E.*%(B./(@.,%-B./%.+'0/.%K/-LE.H
" !"#$M 4NI0*K./O%%&"32P4'*)+(H0 4'*)/C./

! NI('%0C%'I./.%(/.%H)E'0KE.%C0**0E.%)+0'*%0+%(%K/-LE.HQ
" 3B./(@.,%&5 4(+(EF*0*%H.'I-,*%H(F%L.%0+(KK/-K/0('.
" NI('%'-%,-%(L-)'%RP5O%$) O%59::%)+0'*%0+%*(H.%*'-/(@.%B()E'Q

! $/-K-*(ES
5*.%/.@0-+4A0*.%*.+*0'0B0'F%K/-C0E.*
" !"#$M%G(+%(E/.(,F%,-%'I0*
" #..,%'-%0+B.*'0@('.%K/(G'0G(E%(KKE0G('0-+*

! 6=>%(G'0B0'0.*
" PT(H0+.%*.+*0'0B0'F%K/-C0E.%C-/%(%)+0'%(*%

C)+G'0-+%-C%*.K(/('0-+%C/-H%-'I./%)+0'*
" U+B.*'0@('.%H-,*%'-%NI0*K./%'-%K./H0'%

G-)KE0+@%G-.CC0G0.+'*%-/%*.+*0'0B0'F%
K/-C0E.%H-,0C0./*%L(*.,%-+%*.K(/('0-+%
,0*'(+G.*

5&2%)*0+@%/.@0-+4A0*.%*.+*0'0B0'0.*%C-/
C(*'%H.'(E%$)%)+0'

5&2%)*0+@%/.@0-+4A0*.%*.+*0'0B0'0.*%C-/
'I./H(E%*-E)'0-+%$)%)+0'

5&2%)*0+@%*.+*0'0B0'0.*%C-/
G-HL0+.,%*F*'.H
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!"#$%"-,.%!-,./+01('0-+
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!"#$%"-,.%!-,./+01('0-+%%%%%=7>

! &0+?.%'@.%'0A.%-B%'@.%!"#$<%(+,%!"#$C%A./D./E%'@.%?-AFG.H0'I%
-B%'@.%?-,.%(+,%(GG%-B%0'*%0+'./+(G%,.F.+,.+?0.*%@(*%/.A(0+.,%('%(%
D.+./(GGI%@0D@%G.J.G%K0'@%(%*'..F%G.(/+0+D%?)/J.
" L-/%.H(AFG.E%0'%)*.,%'-%M.%F-**0MG.%B-/%*)AA./%*'),.+'%0+'./+*@0F%

F/-N.?'*%'-%M.%B-?)*.,%-+%,.J.G-F0+D%(%+.K%?(F(M0G0'I%,0/.?'GI%0+%'@.%
!"#$<%*-)/?.%?-,.%O%'@0*%0*%+.(/GI%0AF-**0MG.0+%!"#$P%'-,(I

" Q@0*%(G*-%A.(+*%'@('%K.%@(J.%*..+%(%G(/D.%0+?/.(*.%0+%?-,.%
,.J.G-FA.+'%'.(A%'0A.%(+,%.BB-/'%/.R)0/.,%'-%,-%*..A0+DGI%.(*I%'(*S*%
G0S.T%

! #$%&'($#)'&*+#+%,-

! '&.,$%+(#/$%,+%/%0+

! ,+-,$%1

! 0&2+('+3+/-+-

! L-/%'@.%G-+D4'./A%B)')/.%(+,%*)*'(0+(M0G0'I%-B%!"#$
" U.%(/.%?)//.+'GI%B-?)*.,%-+%A-,./+01('0-+%-B%'@.%?-,.%0+?G),0+D%-)/%

,.J.G-FA.+'%F/(?'0?.*
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!"#$%"-,.%!-,./+01('0-+%%%%%>9?

! @.+./(A%!"#$%!-,./+01('0-+%@-(A*B
7? CDE/-F.%G-,.%,.F.A-ED.+'%E/(G'0G.*

! "#$%&'($)*'+,#-.&)/ 0.&1,#1)#'&$$2.'&$'3*&'&4*'5$6'#$,*
7 8*9'.&1::'1)*'12)*1#/'1;;-.&$(*#'&$'(1,/'$:'&4*.*'&$$2.
7 <*&&*)'%)1;&+;*.'9+22';*)&1+,2/'(1+,&1+,'$)'+(%)$=*'$-)'>?"')*@-+)*(*,&.

! >-;;**#+,3'4*)*'9+22'(1A*'&4*':$22$9+,3'3$12.'($)*'*1.+2/'1&&1+,162*

9? CDE/-F.%(+,%/.-/H(+01.%G-,.%0+I/(*'/)G')/.%(+,%,('(%IA-J
! B$%0#$9, 1%%)$1;4'&$'(1,13+,3'4$9'&4*';$#*'*C*;-&*.'1,#'4$9'#1&1'+.'

(1,13*#'&4)$-34$-&'1';12;-21&+$,
! D.$21&+,3'1,#'-,#*).&1,#+,3'&4*.*'&$%02*=*2'$%*)1&+$,.'9+22':1;+2+&1&*'1'($)*'

,1))$9*#'=+*9'+,&$'&4*',*C&'2*=*2'$:';$(%$,*,&.E'.$'&41&'-,,*;*..1)/'
#*%*,#*,;+*.';1,'6*'%-22*#'1%1)&'($)*'*1.+2/

:? CDE/-F.%G-,.%,('(%*'/)G')/.*
! <$&&$(0-% 1%%)$1;4'&$'$)31,+F+,3'1,#'.&)-;&-)+,3';$(($,E':-,#1(*,&12'

#1&1'&$3*&4*)'+,&$'+((*#+1&*2/')*;$3,+F162*'-,+&.
! G-;4'$:'&4+.'A+,#'$:'9$)A';1,'6*'#$,*'3*,*)+;122/'+,'1'2+6)1)/E'.-;4'&41&'+&'+.'

)*-.162*':$)'$&4*)';$#*'%)$5*;&.'1.'9*22'H:1;+2+&1&*.'2*=*)13+,3'$:':-,#+,3'
1,#')*.$-);*.':$)';$(($,',**#.'6*&9**,'%)$3)1(.I
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